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(g) Auto disc changer. 

(5?) In an auto disc changer according tothe 
^ present invention, discs stored .n ^ stacker 
and in a closed disc tray are P^J^ 
their centers on an A axis. The discs storea in 
toe carriage and placed on a turntable of a 
Save? are positioned with their centers on a B 
axis which is parallel to the A ax,s. The d.sc is 
rfamDed with a disc clamper inside the car 
US Such construction can decrease the num- 
D e? of parts used, making control simpler 
£th^. an initializing position and a standby 
position for the carriage are set so as to make 
the height of the disc in the disc tray the i same 
Ts the height of the disc in the .carnage , so th* 
the system can start up quickly. A reference 
position for the carriage is set within the > range 
^movement through which *e oaW JJJ» 
pass in every operation mode. ?^ "^Sto 
ttie position of the carriage remains accurate. 
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FIELD OF THE INVENTION 
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'n FIG 1 stores a „„ ' cnan9er 500 shown 

"sing a carriage J H T 9 * d ' SC fTOm the sto <*er 

«.on 9 o n ^z^tx^T to r s - 

«ng discs, one disc is taken exc "ang- is 

new disc is piaced ZlSZ^£??°«? r and a 

sr shown) "** ^S-S 

The carriage 504 moves to thTstoi er so? 9 * ^ 
and loads the disc in»« ^ * . stocker 50 1 position 

wishes to e cht g e disi Z " ^ ' ^ * he USer 

disc from the sto Ck Z sm 504 drawS out * 

disc tray. The user c„t *** tranSfers " to *e 

-so anJ set: « - 

then stored in the stocker 501 ° he s "7 
prev,ous disc was stored. Way the 

However. becauQo if so 
Piayer 502 up -^^'SSS.? «» 
500 currently in us* , auto d 'sc changers 

changer is cornoi " f w COnstruc «°" of the auto disc 
'aroeand e^ZTrtT *" * Vtee b 
not complete^ ^p^*^ ™ " « 
come unstable. P'ayoack operation may be- 

Performed tc *r^T B , , ; ,,ta,, ? ,B h 

optica, pickup of " p, aye r so?™ 9 ' "* 40 

tioned. Further when the I Properly p OS i- 

to store the dteTi 0396 504 moves in ° r der 

the positL where tLl .?' nS * Standby mode at 
Plated. ,hS Stora9e °P erat i°n was com- 45 

the carriage l5S?l^ ° f the Stocker 5( » and 
of the 8to£r S01 the 1 * * the 

distance. XS^^X^ ™ s ' ™ V6 a ,0 "° » 
to detect the poJon o ^ S^h" 0 ^ 
carriage 504 is in a amage 504 w "en the 

partments of the stocker ^-, ? \ SC St ° rage com - 
device. T^^^^^^n^ 55 

parts used and comnZ, enumberofthe 

suits in increased ^ st 65 ^ 3 " °' Which - 



With the auto disc changers 500 currents in . 
the position of the carriage 504 is L, 71 * , 
mined reference position in ^ t^S^T' 

However, the r eference-position-in the-priorarr- 
been set at a n n c»;~, »■ . . e pnor art 



Pie. at a specific position be/ow the playback ™!> 
Accord, , in order to moye th :*tTsZ l™ k 
to the reference position, it is necessp™ #T 
outside of the normal operat no rannf V ° V6 " 
problems as the loss of w a ■ 9 S ' n9 Such 

of Position andtneinc^Te J S 
n oi, C6 fK „ c u,e s, 2e of the unit hp- 

cause the mov.ng range of the carriage 504 is in 

As shown in FIG 2 the* a..t^ ^- 

remove the diqr to ^ K^-ooiuie to load and 

c me aisc 12 into and out of the stocks ^n-i 

cidentally storage position ac 

part of the d.sc tray or into some other area. 
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™«. an improved »»^ M , , e5 s «*»• 

less expense, a" 

tion more stable. t mention » to pro- 

Another object ^/f^ger which can de- 

-•=SSS:=SS5 

riage with «spe^ . range ol tne 

wh ich can shorten the m sma , ler 
so that the whole on* can be . nventl0n IS to 

Yet another object of the pr can pre . 

Qtoraqe position. present invention is 

S Yet a father object <* * w hich can pre- 

means, the disc ^age means i 

Pla/ :rS aT-na - S ^ at remove 
andioadingmeansispos^ ^ loading n^" 8 
first axis when the rem mean 
closes. The -*^£%ng means are pos, 
and the disc set on the a> p d axis . 

Sned with their centers o ^ ^ st0C Ker 1 3 

SrneTwl' U centeXt anTthe disc 12 
positione the carna ge i ,. 

the r o n at "table 169 of the 1 12 on 

inthe carnage^ £A making construe or. simp 
move up and oow "- the un it smaller, ana 



1c and « ** <*T Tme i« storage msa " s ' 
the disc removing an °.' position and the stano 

tposition of the the removing and 

Sn are set at the where the transfernng 
loading means is locate 

of the dhw occurs. aut0 01SC changer 

the disc 12 stored in the 14 
height H1 as the not necessary to re- 

h Accordingly, because ,t ^ 14 , ,t 

storage roeansl (d*ctry 

^i?^-*** d 'TemovTn9 and loading 
'Toraoe means, the «^ jT^S-n- P 05 "' 0 " 
teans and the playing ^^mewhere along 
Z TZ c-W^'Jl,. the disc carnage 
'the range of of operation that re 

"T-rS ^ mea °; t0 t ri5 is positioned 
Ithestockerl3andtheplaye ^ 

b6t ^ oosit °n for the carriage , 14 • * same 
Sc^sto-d in the ^carriage 1 - £ ^ ^ h 

Roving mode *• ^ the ^ 
and the external «* play q{ ^ dtec tray 15. 

P aSSeS T he Te epee position ^4 passes 

L PIG 14. the position can d carnage -|* 

, n Fie. 1* unn ecessary to move . 
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cha "9er. and a d ad ' n9 into em ° Wn9 « 
herring J." meat £ ^ d ' sc 

and '° a *n mean* '° and f ^ the 1" for 

no/ding meane , " 9 me chan/ S fn) f 0r " ancf a ^ov- 
=*«age means 3 prede tem,/ ne d 



ep 0 685 842 A2 



ed f ° the carriage 7? H the disc 'hue* oo • 

area rendp oinf ?' P0S,t ' 0ne ^(afron^ h Wften » 
ed into tne S Pr ° Jec «°" 132 ora™™ PCint «" 

changer 1 w to 0 P e ". Beca,,o and 1 27 

•tofii^J?* need a rS r U5 f h Such a "'o disc 

12 f "e unit k r °" er - order to 9 mecha - 

cor «no to the nr e ? SPect - an auto disc ch 
d «c storage *J ^"Hon fe " C " anaer *c- 

f f - -°Wng t he ^ns « 

tne auto disc chaof ° m and 'oadina Z . tray > 
tor P'ayino «, ^"9^ a disc pi avin 9 the d ' s «5 into 

ria ^ and a ^ 

Sto ' a 9e means J* disc *> and rro m T * 
mea "s. and th e „, ^ d ' SC bovine «w disc 
Cha "9er. a dil c ? 0 ' ay ' n9 "* a ns. VV, hi!"* '° adi "9 

and ^adfng * h °' di "° "-nl wh e « e re- 

'"9 «ie disc 12 a »» d ' SC re 9<"ato rs 5fi fa 
t,0n ed on the JL prede term/ned St v rregu ' a '- 45 

'ray 15 5 " As s how n in Fir « ! ' Sc are a 55 or 
to com J 1 Sh0Wn **» the doS ? moves « » 

«a ^cs? ^ ^ -ss ^ r dash 

wh '"ch ar^ in face 65 and a ~ f show " in 

i 2 - -Tuas r fhe up -X r r t h ator 63 

T "ese ho/d the c f °" * e tc - "««e disc L , 6 disc * 

6 Sto -9a pos W o„. an / P6 ;^; or 



"•sc storaoe m nf '"mention / s ~ Cnan 9er ac - 
'"to the auto w d,Scs fro "i and w 8 W,Sc ,ra y) 

r^^t^r:-^ 



into the d d "' SCS and , '"! anS Wsc 

^ tor P^r 3 " 9 -- a^clS" 9 Said *Z 

mean «- and the c 6 " SC rer "°Wn^ , a °? he dis <= 
changer a J P aym 9 ^eans /n f . ,oad '"9 
the dfsc rem f ° PPer me ans (stopoi/ 0 ^ aW ° di Sc 

the disc ^r" 9 and '° a *n S meal, P ° Sit ''° ned °n 

attacherir^f . * 8 a ncf F/G q *u 

'r « ™«. CIS" ,e9 *" : ' ■ 

Wn en the disc, t r= . 
P'ate race 74A or f k T 15 * movi "9 or is on 

"» uppt 3i^ f ' atP ' ate Portion 74 ° Pened ' the 
-"own in F S « I' 6 ° f fh « rotation rlnl? 
a v ert/ca/o 0 ^;- 1 and the stopper fto ° r 75 a * 

the disc i 2 fe n the d,sc 12 pressed t0pper «> « 

r h -'hJdi s c ;;;^ 

74 'S Position J y 18 c,os ed, the fijf . '° 9 off - 

as -i: z s T 3 a e y from ^ sr*" 

a "tomati ca „ y S n ' th t ' and tr * stopp er /g 9 "' 310 '" 75 

-hichr a s f c ' f 7 j ^TLZ 

s,bte to ,oad the disc ,V PaSSes ' T "« makes? 
ca rr/ag e U . SC 12 °"to and " 

• Add '"ona/ objects . w ^ " ^ the 

'"Mention win be iZ S and ad vanta ges of «, 
description If appare "t from the fr>» 6 present 

is b «ttd^:T e " ede ^i^ deta,,ed 



BR ^DE SCR<p 

THE Drawings 

F/G 1 is a * 

9 1 according to the 
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present invention; v~*~ n * 

RG. 5 is afrontal view of a preferred embod.ment 

of the present invention; 

FIG. 6 is a cross-sectional view from line A-A of 

FIG. 7 is a cross-sectional view from line B-B of 
FIG 4' 

FIG'. 8 to a cross-sectional side view of a disc tray 
15 according to the present invention; 
FIG. 9 is a view from arrow C of FIG. 8; 
FIG. 10 is a cross-sectional view from line D-D of 

FIG 11 is a view showing a construction of a disc 
regulator 56 of the present invention (FIG. 
shows the opened disc tray 15 and FIG. 11B 
shows the moving disc tray 15 and thed.sc 12 be- 

ing moved); c f 

FIG. 12 is a cross-sectional view from line E-Eof 

FIG 13 is a cross-sectional view of an opening 
and' closing mechanism of a stopper 69 for the 
present invention (FIG. 1 3A shows the opened or 
Lving dsc tray 15 and FIG. 13B shows the 
closed disc tray 15); 

FIG 14 is a view showing a construction of the 
carriage 14 of the present invention; 
FIG. 15 is a side view of a closed d.sc chuck 99 
of the present invention; c „ f 

FIG. 16 is a cross-sectional view from line F-F ot 

FICj 15* 

FIG'. 17is a side view of a opened disc chuck 99 
of the present invention; ~n n f 
FIG. 18 is a cross-sectional view from line G-G of 

FIG 14" 

FIG' 19 is a top view of a cam groove 154 on the 
upper side of a cam 152 of the present invent.on; 
FIG 20 is the under side view of a cam groove 
154 on an underside of a cam 152 of the present 

invention; _ f 

FIG 21 is a side view showing a first example of 
an initializing position and a standby portjojr for 
the carriage 14 and a reference position for the 
carriage 14 according to the present 'nver-tion. 
FIG 22 is a diagram demonstrating an .n.tial.z.ng 
operation 700 of the present invention; 
FIG 23 is a diagram showing a range and a dem- 
onstration of the way the carriage 14 moves, ac- 
cording to the present invention; 
FIG 24 is a diagram demonstrating an operation 
in a disc storage mode of the present Invent™. 
FIG 25 is a diagram demonstrating an operation 
in a disc exchange mode of the present invention 
FIG 26 is a diagram demonstrating an operation 
in a disc-in-stocker playback mode of the present 

FIG 27 is a diagram demonstrating an operation 
in an external disc playback mode of the present 
invention; 
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FIG. 28 is a view showing a ball clamp 172 of the 
present invention; . 
FIG 29 is a side view showing a clamping condi- 
tion'of the ball clamp 172 of the present invent.on, 
FIG 30 is a side view showing a second example 
of an initializing position and a standby pos.t.on 
of the carriage 14 of the present invent.on; and 
FIG 31 is a top view showing slidable directions 
of the disc trays 15 of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

An auto disc changer in a preferred embodiment 
according to the present invention is described below 
with reference to the drawings. 

FIG 4 illustrates an auto disc changer 1 accord- 
ing to the present invention. With the auto disc 
changer 1 , a stocker 13 which is a means for stack.ng 
a number of discs vertically, is mounted in an appro* 
mately rectangular solid cabinet 11 . -nj»«™£ 
which is a means for transferring discs 1 2 to the stock 
er 3 s positioned behind the stocker 13 and moves 
vertically Adisc tray 15 which is a means for remov- 
ing and loading a disc out of and into the cabinet 11 
is poslned below the stocker 13. A player 16 which 
is a means for playing a disc 12 is positioned behind 

the disc tray 15. 

The discs 12 stored in the stocker 13 are ar 
ranged in a column with their centers on an A axis and 
when the disc tray 15 closes the disc 12 held in the 
So tray 15 is also positioned with its 
A axis The carriage 14 moves parallel to the A axe 
described below, and both the disc 12 in the car- 
riage 14 and on the turntab.e 169 of the player 16 are 
posmoned with their centers on a B axis wh.ch is par- 

a " e, o°: he tt S FIG 5 an tray portal 17 is built into 

Referring to Fit., a. an iroy h 
the lower portion of the front of the cabinet 1 . and the 
disc tray !s slides in and out of such portal In add, 
tion. a transparent window 18 throug ^**^J 
can observe the discs 12 ^ored ins.de ad taptayig 
for displaying disc numbers for the d.sos 2 stored 
and the disc 12 being played, various controls 20 and 
a power supp.y button 21 are built into the . ronl :o he 
cabinet 11. Inside the cabinet 11. a transformer 175 
and a control unit 176 are mounted as shown in FIG. 

4 * As shown in FIG. 4, a number of storage spaces 
for dtc storage 22 are arranged vertically along the 
A axis in the stocker 13. The disc storage spaces 22 
arrpartitioned off from each othe, - by 29 
which are formed of thin plates, on whjch the djcrtt 
are placed for storage. As shown ,nl FIG. 6 each sheU 
23 is divided into two portions in order to hold the two 
opposite sides of the disc 12. and thef rontsof the two 
°poSons are made from long strip-like plates wh.ch 
are curved to match the circumference of the disc 12. 
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stored disc 1 2 at « the °"»» " «» 5 

disc 12 inside between thl L nCe and ho,d the 

between which tsZTZZT^ °" 

«ng pressed toward the front IT . P0Srtlon by be ' 
^shei^^ ^^^ tions-of-^- 

« narrow, and thus, all of the dfe2 1^ * P ° rt, ° nS 
along the A axis. Each shelf £ ~1 1 are arranged 



10 



along the A axis. Each shelf A 7°* ™ are arra "°ed 
board 25, which is ^ 
the opposite side to the sh jf 23 ? T**"' Uom 
projection is formed on the sidl S' w ^""""-shaped , 5 

26 and is fixed to .^^J* * the 
A leg 1 3 is formed on tLZ * 3 screw 3 2- 

Port 28 and is firmed ZZ™ "** * the SUp " 
32. Racks 78, 79 and 8 a 86 31 WiWl 3 scre w 

stocker 13 in llZZT^ °" ° utside * 20 
and back edges oSS^-H P ° ,,,t,0n8 - * the front 

the carriage 14 moves USed whe n 

The disc lray 16 js us 9 ed 22 of the s t ock 13 . 

the stacker 13 through the carrill I, P 3Ced into 
12 is taken out of the a n H ? When a disc 
carriage 14, i„ . ^r.X*"r 
storing the disc 12 in the stoZ 7° deration of 30 
12 is loaded into the auta h I 3 ' a " d Wnen a df sc 
Erectly. The ZllyZto^T ' * * P '^ d 
tray 33 as shown in RG 8 Z T ^ 3 midd,e 
and backward using'the g ZT^^T^ 
tray 33 and the groove-sLo! L th<S rnidd,e 3 * 
tray 15. Further, t^Z^Z^t 
and backward on the fixed trav ^ ^ f ° rVVard 

ouide means (not shownTTh e l ^ USm9 3 Proper 
37. which are ^^^^J^ has »- 

As shown in FIG 9 a 21 ,0 SCfews 38 - «> 

"Pper side of the midoS J ™£ " m ° Unted ° n the 
rotation of a shaft io orl Z 1?' ' tS ^ and the 
mi«ed via a pulley^ a i ,? ™ 6 33 is tra ^ 
worm44. Apivot45 of rh. Z 3 PU " e y 43 l ° a 
« and 47 c^^^^be-no. „ 
worm 44 is transmit Tne rot ation of the 

Positioned a^rC a TdTr Whee ' S 48 Which « 
and via first gears 49 ' "'^ ° f the wo ™ 44 

built onto thel„derl e 'f fhT" ' ^ 5 ° Wh ' Ch « 
P^ons 51 and ^Z ^ZTz^T^ 50 
shown in F.G. 10. racks 53 which 'eZZT *' 
front to the rear are f am J 1 nd frorn the 
sides of the f ixed trav 3 T , ^ "' 9ht and ,e « 
•on. 51. RacSS whfcb extendf" ^ ^ "" t ^ 
back are formed onTe Im!^ T the ' r0nt to tne « 
"*V 15. and gear iS^SSS ^ « SC 

When the motor 39 is 'oS 7 ^ h 52 " 

rotated, the right and left 



Therefore, the ^ ^ 51 " 
backward. Simultaneous! »h u 6 forwaf dor 
Pinions 52 are "otete^in w' a " d ' ef 1 seco "d 

other and the dTsc t rav l5 reCf, ° nS ° PP ° S,te to ea <* 
ward. Since the^t p!nVn 5 7rt n : rWard °' baGk ~ 
52 on the same side are rotete d ^h P SeC ° nd Pin ''° n 
'he middie tray 33 and 

taneously in the w 7^" tray " 15 rnove-sirhlJ|— 

b.e .0 rt possi - 

move. FIG. 8 illustrate = T ' SC tra * 1 5 can 

'-y 15 is op^?" Whicn *e disc 



'ray 15 is opened and the Telssl ^ ^ disc 
is placed is clearlv 111 Z h6fe the disc 12 

on ^»^:L7,,ZlTZ7',T " s cera " 

been stored. 2 """ ch alreaoy 

'ating^V l2 F at ? * - re gu - 
positioned on the riont a n7. ! P ° Sition are 

55 of the disc tl 1 f Th " d ,6f f S ' de ° f the dis ^ ^ea 
'ioned near .he « ar at I nr h °, 56 are P° s '- 

the center of the dl c ? d m ' ned diStanCe fr °r" 
imately L-shapes 2 J f " formed int ° a PP™x- 

longe/side pTrtta^ 0 nr rf ,OP 
'ached rotatably to a s Lft 58 w t^ e9U ' at0r 56 ta 3t " 
-derside of the d ,s t ^ 5 ^2" Cto ' n,m th " 
wound around the shaft 58 n„ J ! SPr ' ng 59 is 
spring 59 is hooked TL t ^ 60 ° f tne c °<'<* 

end 61 is hooked to the L ^ 15 ^ oth ° r 
cordingly. . ^ ^ 67. Ac- 

56 is always biassed toward the ^ ° 

regufatofe^rfoolr 3 "? 3 ar °- Shaped " Pp -side 
62 as showni^G ?! ° n Sh ° rt Side P ort ion 
of the side "g^ J 63 andT " ^ ^ ^ ^ 

64 are inserted inta an o pen in g sTml 8 ^ 
tray 15 so that tho, open,n 9 68 made on the disc 

of the Z tray ^5 The ! X rf P ° Sed 3b ° Ve the 

hi9h enough to^^in^Shtc- 63 
of the di^r iotk ^'"acc witn the circumference 

dined £ 6 5 ^ re9U ' at ° r 64 haS a " f " 

of the ta^ 6 ' fr ° m ^ UPP6r ed 9 e 

55. and this ° f the disc P' a <=e 

being in contact w^ th UPPerS,de of ths disc 12 by 
When the d^sc tr X 15 o? PPer ^ ° f the disc 12 
side regulatorV^ i^S ^ P .J 67 , - «- 
which is built on the upSrSj oHh! 9 S ^ 66 
as shown in FIG 11A and p ? °o m ' dd ' e tray 33 

side regulator 64 of th* aJ? . ofthe u PP er 

Positioned aJaTfl th ^ sc TCf "" ^ 
Pin 67 and the guide oiTtA r« 0 'her words, the 

means for retSnJ ^ ' J. an retracting 

works as°a\lTng m 9 ea n h : ^ ^"'^ 56 ^ ich 
Accordingly. a disc 12 can be easily loaded into 
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and removed from the auto disc changer. In addition, 
the outside face 57A of the longer side portion 57 of 
the disc regulator 56 corresponds to the outside face 
15Aof the disc tray 15, and this improves appearanc- 
es. 

After a user places a disc 12 on the disc area 55. 
the disc tray 1 5 is drawn in by an operation of, for ex- 
ample, a push button. At that time, the pin 67 of the 
disc regulator 56 comes off from the guide plate 66. 
the side regulator 63 comes in contact with the cir- 
cumference of the disc 12 which is placed on the disc 
area 55. and the inclined face 65 of the upper side reg- 
ulator 64 comes in contact with the upper edge of the 
disc 12,as shown with the double dotted dash line in 
FIG. 11B. Accordingly, the side and the upper side of 
the disc 12 are held in position, and the disc 12 is se- 
curely drawn in without falling out of position. When 
the disc 12 is removed, the operation is similar to the 
above. 

When the disc tray 15 closes and the disc 12 is 
transferred to the carnage 14, the short side portion 
61 of the disc regulator 56 is pressed outward by mov- 
ing the disc 12 as shown with the solid line in FIG. 
11B. Accordingly, the disc regulator 56 is rotated out- 
ward against the holding force of the coiled spring 59, 
thereby allowing the disc 12 to pass between the right 
and left disc regulators 56. 

As shown in FIG. 8 and FIG. 9, a stopper 69 is at- 
tached at the rear edge of the disc tray 1 5 in order to 
prevent the disc 1 2 from accidentally falling. The stop- 
per 69 is built with an appropriate length, and shafts 
70 and 71 made on its both sides are held rotatably 
by bearings 72 and 73. As shown in FIG. 9, a flat plate 
portion 74 having the same thickness as the diameter 
of the shaft 71 and a proper length and width, is posi- 
tioned on the end of the shaft 71. and its plate face 
74A is positioned so as to be in contact with a strip- 
shaped rotation regulator 75 which projects from the 
upper side of the middle tray 33. This is also shown 
in FIG. 13. 

When the disc tray 1 5 is moving or is opened, the 
plate face 74 A of the flat plate portion 74 is in contact 
with the upper side of the rotation regulator 75 as 
shown in FIG. 13A, and the stopper 69 is forced into 
a vertical position. Since the stopper 69 is not opened 
when the disc 12 presses the stopper 69, the disc 12 
is prevented from accidentally falling. On the other 
hand, when the disc tray 15 is closed, the flat plate 
portion 74 is positioned away from the rotation regu- 
lator 75 as shown in FIG. 13B. Since the shafts 70 and 
71 are made at the front edge of the stopper 69, the 
stopper 69 is rotated clockwise by its weight with the 
shafts 70 and 71 forming the center. The stopper 69 
is retracted from the course through which the disc 12 
passes, and this makes it possible to move the disc 
12 As described above, since the stopper 69 is 
opened and closed by the flat plate portion 74 and the 
rotation regulator 75. the stopper 69 is not opened 



when the disc 12 is placed on the opened disc tray 15 
and therefore, even if the disc 12 is accidentally 
knocked against the stopper 69, the disc 12 will not 

fall off. , tu _ 

5 The carriage 14 is described below with refer- 

ence to FIG. 4. The carriage 14 is comprised of an up- 
per case 76 and a lower case 77 which are attached 
with a screw or other means, and various kinds of 
parts for loading and removing the disc 12 and for 

10 moving the carriage 14 up and down, are positioned 
between them. FIG. 14 shows a construction of the 
carriage 1 4. The left side of the u pper case 76 and the 
tower case 77 are formed into arc-shapes, and a rec- 
tangular stocker passing opening 81 through which 

15 the stocker 1 3 passes is located at their front half por- 
tions of the upper case 76 and lower case 77. Ribs 98 
for reinforcement are positioned at the circumferenc- 
es of the upper and lower cases 76 and 77. A stepping 
motor 82 is positioned at the right center of the lower 

20 case 77, and a first gear 84 is attached to its shaft 83. 
Rotation of the stepping motor 82 is transmitted via 
the first gear 84, a second gear 85, a third gear which 
is built on the second gear 86. and a fourth gear 87. 
to a fifth gear 88. A worm 89 is built on the lowers.de 

25 of the fifth gear 88. and gears with worm wheels 90 
and 91 which are positioned apart from each other at 

a right angle. 

Shafts 92 and 93 are attached to the worm 
wheels 90 and 91 respectively, and both ends of the 
30 shafts 92 and 93 are held rotatably by bearings 94. A 
pinion 95 is attached to the front end of the shaft 92 
which is parallel to the right side of the carnage 14, 
while pinions 96 and 97 are attached to the right and 
left ends of the shaft 93 which extends from the right 
35 to the left at the center of the carriage 14. These three 
pinions 95. 96. and 97 gear respectively with racks 
78 79 and 80. which are positioned at the corners of 
the stocker 1 3 shown in FIG. 7. Accordingly, when the 
stepping motor 82 is rotated, the pinions 95. 96. and 
40 97 are rotated and the carriage 14 moves along the 
longer side of the stocker 1 3 (vertically). Accordingly, 
it is possible to load and remove any of the discs 12 
into and from the stocker 13 and into and from the 
disc tray 15. It is also possible to control the carnage 
45 1 4 to stop at a position for a specific disc which is to 
be loaded or removed by controlling the rotation num- 
ber of the stepping motor 82. 

As shown in FIG. 14. the carriage 14 has a disc 
chuck 99 for transferring the disc 12 to and from the 
so stocker 13 and the disc tray 15, and its moving mech- 
anism 100. In the disc chuck 99, as shown also in Fie. 
15 a convex moving plate 101 is positioned on the up- 
per case 76 and is attached to a timing belt 102 from 
the moving mechanism 100. A column spacer 103 is 
55 attached to the underside of the moving plate 101 
with a screw 104 and is inserted movably into a 
straight guide groove 105 which is formed from the 
center to the right rear edge of the upper case 76. A 



-en 



13 



BP 0 685 842 A2 



14 



pSe loIlT Und6r 0,6 Spacer A side 

P ate 106. A Y-shape first guide groove 108 is made 

of ,k A P ' ate 1 1 ° is Phoned slidably at the side 
of he d plate 10? and gujde 

wh.ch are inserted slidably into each of the auide 
grooves 108 and 109 of the side plate 107 are att rh 

attachment nlot^ • _ ... K 1 lu - Mn 



atjchn, tpl 113 ..J^™ ™£ 

attached oTh mn - Sh3Pe 9U '" deS 114 and 1«™ 
in ! heupperside ^the attachment platens 
«n the front and in the rear with screws iir t 

guides 114 and 115 are inserted In to a Z 0 g £ " 

?05 Jtl b3Se P ' ate 1 06 and the 9uide groove 

105 of the upper case 76. Guides 118 and 119 which 
have dl ameters less than those of the guides 114 and 
115. are inserted into an oblong guide groove 120 of 20 
the moving p,ate 101. Attachments 121 and 122 

groove lie ™ 0f 

? 8 and US ZZZ ^ ° n the top " «» ^Les 
JL TJ L attachm «"t P'ate 113 and the 

s de plate 110are prevented from falling because the » 
attachments 121 and 1 22 are attached^ the " 

Since the guide rollers 111 anrf 11? a * *u * 

wards with respect to the side plate 107 An atfarh 

P^raV 23 fe POSiti ° ned °" ,he ^of^e 
^££Z£^'T n 124 -'-POsi- 35 
n me rear of the base plate 106. A comDre* 

12 3 " SP ;S S attaCh6d 10 these attachment pTrtions" 
123 and 124, and the slide plate 11 0 is always biassed 
forward with respect to the side plate 1 0^thereby 

the sTr« f th 7,' eVerS 126 and 127 are «acted at to 
6 e !" e t f the S " de p,ate also as shown in FIG 
16, and their approximate centers are attached rotal 
ably toa shaft 128 of the slide p , at e 11 0 . As shown! 

2L££2 1 ? a " d 130 ^ attaChed to «» rear 
edges of the chucking levers 126 and 127 respective ^ 

ly and are inserted through a ho.e 131 (FIG 1% he " 

s -de plate 110 into the Y-shape first guide groove 1 08 

ofthe s.de plate 107. The rollers 129and lloTrepos' 

IZeToB 81 ^ ^ of the «" guide „ 

134 iST^ 16 ; f,at plate portions 133 a " d 

126 and7£ ed9e ° f the cnuckin 9 levers 

Pads ll^r^?' 3nd diSC " Shape chu <*i"° 
Paas 135 and 136 wtuch are formed of gum for ex « 

teTs ^13?a C ^;? teb ' y With auhe cet " 

and l£ A ! 3 7 and 138 to the f,at P'ate portions 133 
and 134. An appropnate space between the chucking 



Pads 135 and 138 is retained so that the dosed 

msc 12 and that the opened chucking levers 126 and 
1 27 can completely release the disc 12 - 
As shown in FIG. 15, a coil spring 137 is wound 
around the shaft 1 28 . and its one end is hooted be 
h nd the shaft T28 at the chucking lever 126 wh«e tn ? e 
other end ,s hooked behind the shaft 128^ h* 
lISSiSST - AcCOrdi " ^. »^ chuckin , \£ 
S^^ 3 !^; 1 ™ a d °~d Position^ 
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Plate 107 ,s off the rollers 129 and 130 of the chuckino 

ZZIS 127> ChUCki " 9 P3ds 135 a " d 136 
are closed so as to hold the disc 12. The chucking lev- 
er 126 has a contact portion 139 for maintaining the 
position of the disc 12 when chucking it 9 

Referring to FIG. 15. when the disc chuck 99 
moves forward so that the front guide 1 14 fixed on the 
attachment plate 113 comes in contact with the from 
edge wall of the guide groove 105, the slide pla* 110 

oTi a ra ^r Si,i0n - FUrther ' Whe " the ollt 
102 .s rotated ,n the same direction as before the 

moving plate 101 moves as shown in FIG. 17 sinuT 
taneously, the side plate 107 fi*~* „ J 
Dlaie-ini™, , ed on tne moving 

SSt o -h forWard and * e pr °j eclion 1 32 of the 

S 9 T ?£° Ve 108 ' S ' nSerted betwee " the rollers 

thlh < ° f ^ ChUCWn9 ,evera ™ and 127 
thereby forcng the rollers 129 and 130 to open 

agamst the holding force caused by the coi, sp^g 
1 37. Thus, the chucking levers 126 and 127 are £tat 
ed , n opposite directions to each other with the center 
at the shaft 128, and the chucking pads 135 and ^36 
are opened so that the disc 12 is released 

Further, as shown in FIG. 15, a guide plate 141 
havmg a dagger-shaped top 140 similar to the proiec- 
t,on 132 of the side plate 107 is attached to thenar 

M2 TheT ™ °' ^ U With a s ^w 

LiJ ^T ° * S SCt 31 thS Same hei 9"t as the pro- 
jection 132. and when the disc chuck 99 moves back^ 

a" 130 6 X 1 T inS6rted tat *~' the ~.Lrs 129 
forl?K , ChUCk ' n9 ,6VerS 126 and so as to 
S^JTl? 0Pe "- ° therwords - the chucking pads 

rearlnw V T™* 31 ,he fr ° nt end P 01 " 1 and the 
rear end point and are closed while moving 

102 1!! Hf^ 0 '! 99 ' S attached t0 the tir "i"9 belt 

^WrT ^ ,5 ed ab ° Ve - Th6 Hmin 9 be)t 1 °2 is Posi- 
t,oned along the guide groove 105 of the upper case 

li a'nd ll" n H F ' h G - ^ ^ fS W ° Und a -ndpuSs 
143 a nd 144 which are positioned at both ends of the 

alone 6 ?nT e H 105, S ° that the diSC ChuCk 99 '"ove 
along the guide groove 105. A gear 145 is built on the 

c e u a tch P i 4 7 y W and ¥ * h 3 9-r 146. A°so a 

oL a ?J« B H m0linted ° n thS '° Wer 77 and a first 
gear 148 and a second gear 149 are attached to the 

upper side of the clutch 147. The second gear 149 

a'motoMSO i!? 6 " 146 above " Rota «on °f 

a motor 150 K transmitted via a belt 151 to the clutch 

1 47. which switches to the first gear 1 48 or the Jc- 
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ond gear 149. When the disc chuck 99 moves, the ro- 
tation is transmitted to the second gear 1 49. 

As described above, when the disc chuck 99 re- 
leases the disc 12 and moves backward, as shown in 
FIG 1 8, the disc 12 moves on the disc guides 1 75 and 

176 which are made on the lower case 77 of the car- 
riage 14. and the chucking pads 135 and 136 of the 
disc chuck 99 are opened at a short distance from the 
storage position in order to fully release the disc 12,so 
that the disc 12 stops at that position. Thereafter, the 
disc chuck 99 moves further backward and stops at 
a position where the chucking pads 135 and 136 do 
not obstruct the playback operation of the disc 12. 
The disc 12 is held by a pin 167 of a L-shape lever 162 
(FIG 14) so that the disc 12 is pushed into the stor- 
age position and is stopped by contact with a stopper 

177 as described below. Further, as shown in FIG. 
18 a disc clamper 171 for clamping the disc 12 onto 
the turntable 169 of the player 16 when the disc 12 is 
being played, is attached rotatably to the upper case 

Thef irst gear 148 of the clutch 147 gears with an 
outer gear 153 which is built on a cam 152. As shown 
in FIG 19 and FIG. 20, cam grooves 154 and 155 
which are different from each other, are made on the 
upper and lower sides of the cam 152. The cam 
groove 154 on the upper side of the cam 152.s fojmed 
into a partially crooked ellipse as shown in FIG. 19. 
and a cam follower 156, which is attached to the rear 
edge of the slide lever 181 , is inserted into the cam 
groove 154. The slide lever 181 is slender and, as 
shown in FIG. 14, is positioned along the right side of 
the carriage 14. The slide lever 181 is attached .n 
such a way as to slide backward and forward using an 
appropriate guide means (not shown). Accordingly, as 
shown in FIG. 19. when the cam 152 is rotated the 
cam follower 156 moves backward and forward along 
the cam groove 154 so that the slide lever 181 can 
slide backward and forward. 

As shown in FIG. 14, a hook 1 57 hooking toward 
the inside is made at the end of the slide lever 181. 
Also, an attachment plate 158 is positioned on the 
right front edge of the carriage 14. and a rotation lever 
159 is attached rotatably to the underside of the at- 
tachment plate 158 with a center at a pivot 160 The 
hook 1 57 described above is attached rotatably to the 
right edge of the rotation lever 159 with a center at a 
pin 161. When the slide lever 181 slides forward the 
rotation lever 159 is rotated counter-clockwise w. h a 
center at the pivot 1 6. The right end of the rotation lev- 
er 1 59 is positioned so that it can come in contact wrth 
the circumference face of the disc 12 in the stacker 
13. When the rotation lever 159 is rotated counter- 
clockwise, the disc 12 is pushed by the end of the ro- 
tation lever 159 backward for a predetermmed dis- 
tance from the storage position, as shown in FIG. 14. 

The disc 12 is released from the chucking pads 
135 and 136 of the disc chuck 99 to a position from 



which the disc 12 is then pushed. In other words, the 
disc 12 is released to that position when the disc 12 
is removed from the stacker 13 or the disc tray 15 or 
when it is being transferred back to the stacker 13 or 
5 the disc tray 15. Thereafter, the disc 12 is stored at 
the storage position shown in FIG. 7 and FIG. 14, by 
the holding force of the disc regulator 56 or the flat 

spring 24. 

Referring to FIG. 20, the cam groove 1 55 on the 
10 underside of the cam 152 is formed into a spiral 
shape and the cam follower 164. which is attached 
to the end of the short rod portion 1 63 of the L-shape 
lever 1 62 is inserted into the cam groove 1 55. The L- 
shape lever 162 is attached rotatably to the lower 
f5 case 77 by a pivot 1 65, and as shown in FIG. 14, a 
pin 167 is attached to an end of the long rod portion 
166 of the L-shape lever 162. The top of the pin 167 
is inserted into the arc-shape guide groove 168 of the 
upper case 76. The pin 167 is used in order to push 
20 the disc 1 2 transferred back to the carriage 1 4 by the 
disc chuck 99, from the position where the transfer is 
completed to the actual storage position. In other 
words as shown in FIG. 20, when the cam 152 is ro- 
tated counter-clockwise, as seen from the lower side, 
25 the cam follower 164 moves to the front due to the 
cam groove 155. Accordingly, as shown in FIG. 14 
the long rod portion 166 of the L-shape leveris rotated 
clockwise, and the pin 167 moves in order to push the 
disc 12 backward from the transferring completed 

30 position. 

Thus after the disc 12 is stored in the carnage 
14 theca'rriage 14 moves down to the P layer16when 
in a playback mode as shown by a double dotted line 
in FIG 4 The disc 12 which is stored in the carnage 
35 14 at a specified position, is placed on the turntable 
1 69 of the player 16. At that time, there is a P'«deter- 
mined distance between an optical pickup 170 and 
the face of the disc 12. The optical pickup 170 can 
move along the radius of the disc 12. A passing 
40 groove (not shown) for the optical pickup 170 is made 
on the lowercase 77 of the carriage 14. The urntable 
169 is positioned under the disc area 55 of the disc 
tray 15. and the disc 12 stored in the disc tray 15 is 
positioned lower than the other disc 12 set on the 

4* turntable 169. Jrt . . . 

Accordingly, for example, when the disc 12 which 

is stored in the disc tray 15 is drawn out by the car- 
riage 14 and the carriage 14 moves down thed.sc 12 
can be placed on the turntable 169. In this situation. 

so when the carriage 14 moves down further for a pre- 
determined distance, the disc clamper 171 which is 
attached rotatably to the carriage 14 «^ 
tact with the disc 12 and pushes the d.sc 12 onto the 
turntable 1 69. Accordingly, the disc 12 can be secure- 

55 iv clamped to the player 16. 

In this auto disc changer 1, as shown by a solid 
line in FIG. 21 . an initializing and standby >posit :.on for 
the carriage 14 is set so as to make the height H1 ot 
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the disc 12 stored in the disc trav 1 * 

height H1 of the disc 12 s ^tored fn thf, ^ ^ ^ 
an in;*:^r,- siorea in the carnage 14 In 

Sed fhl ° r 3 power su PP'y outlet is con- 

nected, the carnage 14, which is positioned at an l 
specify position at that J °ned at an un- 5 

at w^ic 9 h P r ,t,0n - SimU,tane ° US, y- the former pos" on 
Sde fct l h C 0 T 9e 14 ' S P0SitiOned ' is dete ™- d 
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in the ON state. Similarly, if the photo sensor 602 is 
detected ,n the OFF state, the carriage 14 is deta? 
mrned to be positioned at the reference position or be 
low the reference position (in step 705) - 

Thereafter, the stepping motor 82 is rotated 
based on such determination. It is detected tnaUhl 

OFF sir"! 0 2 " Chan96d fr ° m the ON s *te to Te 
OFF state as described above. At that time the steo 



ay the disc 12 n the c^.^ . uw ence posrt on. anH th.,c ■ e,er 



to Play the disc 12 in the ^ ^3 ^ for exam S T 
Possible to move the carriage S^pSS^ 
hon by managing the number of pulses supplied ,oTh e 

tr P 2 c TlZ 8 n- ?T initia ' i2 ^ £ , s 

hoTlf initialing position is at the same 

POsil^ t e h Standby P ° Siti0n 3fter «9 
As described above, in this auto disc chancer 1 

he e szzr"r t and the standby P ^< °'< 

standby position an^rl ,m " a,,z,na P° s «ion. the 25 
later a U™f„ • refere "oe position described 

ittn for th.T US ' n9 3 Ph0t ° COUP ' er detect s the pos- 

nZtZZZTon^r^ without 

in FIG 21 »h' ? tepP ' n9 m0tor 82 - A s shown 
s sef so hl^H J' 6 "" P ° Siti0n for the ca ^9e 14 30 
L ! »k 6 d,SC 12 stored in the carriage 14 fa 

set at the same height H1 as the disc 12 stored in th» 

ot^a^ 

through the reference poS 9 ' ^ ^ 

positton HlT o n r ; n H 21 3nd RG - the -fe-nce 

sen^r 6oJ h ! ? ma9e 14 iS d6tected a Photo 

bZZZ, h d6teCtS 3 detectfon Portion 601 
on the lowers.de of the carriage 14 (in step 701, 

from ^ 27^1^ " ^ ^ » - 

or a disc Sdino A V6S t0 3 playback P° si «°n 

nage 1 4 down (in step 704) At that tim* T t ■ 
of >h« lnat time, the pos tions 

nage 14 as the reference position H1 
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ence position, and thus/=i~ 
performed. In step 701. when it is de'termined "a the 

to st P 7 e s: Q 7° 0 2 6 is in th f e on sta,e - 3 p— ^ 

to s teP 704 to 706 « performed (in steps 707 to 709, 
th. J S thS range and manne ' by which 
position for the carnage 14 is set at the same level as 

?ST ?; 396 14 is P° sl 'tioned in range B 

The d.sc 12 , s drawn out from the disc tray 15 and 7s 
stored in the carriage 14. The carriage 14 moves ( o 
range Aand the disc 12 is drawn outfrom the ca'age 

stocke" lT Th 3 r Prede,emi " ed Position in £ 
ranee B It the ^^riage 14 moves to 

TrU T* ^ ° n standb y- When the disc 12 
chancer 7h ^ 13 a " d the «*> <** 

aer as that described above. 

m- UnSpecif ied dis c 12 in the stacker 13 is 

o Te st a l the Cania9e 14 m ° VeS "P from -"9e B 
rem. J, V P ° S,ti ° n l ° fan 9 e A ' and the disc 12 is 
removed from the stacker 13. The carriage 14 moves 

iETef ""'I 0 ' PaSS,n9 thr ° U9h the -LncTpos 
t.on of range B. At that point, the disc 12 is placed on 

he turntable' 169 and the carnage 14 moves dl n 

peM 71 of r dlSC 1 2 " C ' amPed * the di - 
f ^ < * th !. camaoe 1 4- fn this situation, the player 
« Play, the d.sc 12. When the playback is competed 
he carnage 14 moves up to range A. passing through 
the reference position in range B. After the disc 12 is 
stored m the original position in the stacker 13 the 
carr^ge 14 moves to the standby position in 4e B 

riaoe^l * 6Xt f T dfSC 12 iS P ' a y ed back - *e car- 
B ? fa ? °. Ut - f TOm the sta " db V P°s«tion in range 
B. the disc 12 which is stored in the disc tray 15 and 
thereafter -moves down to range C. whereThe clamp 

ashten , P °' diSC 12 are Permed in a 

fashion similar to the above. When the playback is 

completed, the carriage 14 returns to the Snly 

to the h" B ' Wh6re the disc 12 is ^sferred 

to the d,sc tray 15 and the carriage 14 is still on stan7 

ria 0 e A i? SCnbed ab ° Ve ' if fe under stood that the car- 

a h f B " a " of the m0de s- Because the auto disc 
changer 1 contro.s the movement of the carriage 14 
by managing the number of pulses supplied to the 
stepping motor 82. the number of supp.Sd pulses fe 
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cleared at the reference position so that the reference 
position of the carriage 14 is conf irmed in each mode. 
Accordingly, even if the auto disc changer 1 is used 
continuously for a long time or if noise causes a mal- 
function of a counter for the number of pulses, the 
position of the carriage 14 remains accurate because 
an accumulation of errors does occur. Further be- 
cause the reference position is in the middle of the 
normal operation, it is not necessary that the carnage 
1 4 moves to a specified position as in the prior art. Ac- 
cordingly, the auto disc changer 1 can be miniatu- 
rized and there is no time loss when moving the car- 
riage' 14 Moreover, because the initializing position, 
the standby position, and the reference position are 
set at the same height, the position detection sensor 
for the carriage 14 is used throughout, and the num- 
ber of parts used can thereby be decreased. 

The operations for each mode in the auto disc 
changer 1 are described below. When in a disc stor- 
age mode for storing the disc 12 into the stocker 13, 
as seen in FIG. 24. the disc tray 15 opens and the car- 
riage 14 moves to the standby position and remains 
on standby (in step 201). In this situation, a user plac- 
es a disc 12 on the disc tray 15 and then closes it A 
determination is made whether the disc tray 15 is 
closed or not. and when closed, a determination is 
made whether or not a disc 12 is placed on the disc 
tray 15 (in steps 202 and 203). When it is determ.ned 
that the disc 12 is placed in the disc tray 15, the disc 
12 is drawn from the disc tray 15 into the carriage 14 

(in step 204). 

Subsequently, a determination is made whether 
or not the disc position is specified, and when it is 
specified, a determination is made whether or not the 
disc 12 is set in the specified position (in steps 205 
and 206). When it is determined that the disc 12 is not 
appropriately set in step 206. the carriage 14 moves 
to the predetermined position in order to store the disc 
12 (in step 207). Thereafter, the carriage 14 returns 
to the standby position, where a determination .s 
made whether or not the disc storing operation is to 
be continued (in steps 208 and 209). When it is con- 
tinued, the disc tray 15 opens in step 201 . and the op- 
eration described above is thereafter repeated/When 
it is not continued, the carriage 14 stays on standby 

(in step 210). „ 

When it is determined in step 206 that the disc 12 
is set in the specified position, the display 19 indi- 
cates that there is a disc 12 (in step 211). and stays 
on standby (in step 210). When it is determined in step 
203 that the disc 12 is not set in the disc tray 15. the 
display 1 9 indicates that no disc 1 2 has been placed 
(in step 212), and stays on standby in step 210. 

Referring to FIG. 25, in a disc exchange mode in 
which the disc 12 in the stocker 13 is exchanged, the 
timer is reset to "0" and the count starts, and a deter- 
mination is made whether or not the disc number for 
the disc 12 in the stocker 13 to be exchanged is spe- 
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cif ied (in steps 301 and 302). When the disc number 
is specified, a determination is made whether or not 
the disc 12 is set in the specified position, and when 
the disc 12 is so set. the carriage 14 moves to the spe- 

5 cif ied position, draws out the disc 1 2. and transfers it 
to the disc tray 15 (in steps 303 and 304). The disc 
tray 15 opens, and the user takes out the disc 12 (in 
step 305). Thereafter, the user places the disc 12 on 
the disc tray 1 5 and closes it. A determination is made 

to whether or not the disc tray 1 5 is closed, and when it 
is closed a determination is made whether or not the 
disc 12 is set in the disc tray 15 (in steps 306 and 307). 
When the disc 12 is so set, it is drawn out by the car- 
riaqe 14 is carried to the position where the former 

15 disc 1 2 was set in the stocker 1 3. and is stored at that 

position (in step 308). 

Subsequently, the carriage 14 returns to the 
standby position (in step 309). and a determinat.on is 
made whether or not the disc exchange operation is 
20 to be continued (in step 310).When the operat.on is 
not continued, the carriage 14 stays on standby as .s 
(in step 311). When the operation is continued, the 
timer is reset in step 301 , and an operation similar to 
the above is repeated. On the other hand, when it .s 
determined in step 302 that the disc number is not 
specified, a determination is made whether or not the 
timer clocks 10 minutes (in step 312), and when it 
does clock 10 minutes, the carriage 14 stays on 
standby (in step 311). When it is determined in step 
30 3 03 that the disc 1 2 is not set at the specified position 
and when it is determined in step 307 that a disc 12 
is not set in the disc tray 15. the display 19 indicates 
that there is no disc 12 (in step 313), at wh.ch point 
the carriage 14 stays on standby in step 311. 
35 Referring to FIG. 26. in a disc-in-stocker playback 

mode in which the disc 12 in the stocker 13 is played 
back, a determination is made whether or not the disc 
number for the disc 12 to be played is specified, and 
when it is specif ied, a determination is made whether 
40 or not the disc 12 is set in the specified pos.t.on (in 
steps 401 and 402). When it is determined that the 
disc 12 is so set. the carriage 14 moves to the speci- 
fied position, draws out the disc 12. and sets it on the 
player 1 6 (in step 403). In such situation the disc 12 
45 is played, and a determination is made whether or not 
the playback is completed (in steps 404 and 405) 
When the playback is completed, the carnage 14 
transfers the disc 12 to the former position, returns to 
the standby position, and stays on standby (in steps 

50 WhenTis determined in step 401 that the disc 

number is not specified, the carriage 14 waits ^on 
standby for a command. When it is determ.ned in step 
402 that the disc 12 is not set in the specif ied position. 

55 the display 19 indicates that no disc 12 has been 
placed (in step 408) and the carriage 14 stays on 

standby in step 407. 

Referring to FIG. 27. in an external disc playback 

11 
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mode in which an directly loaded disc 1? ic ^ 
Ration is made JL^^^Ji 

sosetTn traV 15 ( ' n SteP 5 ° 1) - and ^en a di c 3 ^ 

Son to h Cama9e 1 4 m ° Ves f rom ^ standby pos 
ttion to the position of the disc trav 1 «; a „w w 

the disc 12 (in steo 50?i tk draws out 5 

down, and the disc ^fiet on t hT, a9e 14 m0WM 

pe t? ^ P ' ayb ^ -S e s^ Wh ' Ch 

or not STSnSic" determination is Aether 
• not tne playback is completed (in steo srw ^ 

^herUt-is comp.etedrthewn age Amoves up ^ >0 
fers the disc 12 hart ^ JS .r ' ° Ves up ' trans - 
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tne no disc 12 h,s been placeo (m s.e» SaD,^ 

thedrsc^w^'T" 1 deSCr ' bed ab0ve " a »hou 9 h 
Pteyt 1 6 1 h ' S ° n ,he tUrntab,e 1 69 of the 

1 VZZZZFf" damper 171 of the 

1 72 built on theTltl i 6 f a T P f ^ 3 ba " C ' amp 25 
the case of a ba „ V 2 \ '^f ^ 

^.s^^^cr the turntab,e 

attached to its circumSr! ! example, are 30 

in and out anc iZ * S ° that the * M " move 

R ° b ' aSSed t0 move forward, 

to t £ 9 t0 F ' G - 29 ' when *"e disc 12 is pressed 
orierf t S ' de ° f the ba " S 1 74 - *he balls 174 at 

*s securer Camped ^t^S^ 

S'SSX for the disc damper * 40 

t^be Ire , 'r 3 " 68 * P ° SS, ' b ' e forthe «"*■»• M 
be more S ,m ply constructed and miniaturized 

Refemng to FIG. 30. it is possible that the initial 

riage ^S^T? ^ ^ ^ « 
middle of a.l disi 5 ! !° 12 P ° Siti ° ned at the 
H equal to h«T ^ St ° Cker 1 3 * set at a height 
H equal to the disc 12 which is stored in the carriage 

and , ni ,herW0,dS ' ifthestocker 13canst 0re ndiscs so 
^ disc 12 ^"£££?T»- 

£the 

a PO S( t lon , n order to load or remove 'for example" the 



first disc 12 into or from the stacker « tt^ 
"me, and the time required fartS move ^ " ZT 
•n order to load and remove the nZTs ^S'^ 
the shortest possible time - 

tray 15 is drawn fnr«^^ : iL c 



12 



disc tray 15 is drawn for^i 
front side, the disc tray 15 can be con^S^ 

lu r, T ° Ut in any direction in which it oWnot 
«** w.th the carriage 14 as shown in FIG 31 in 
other words. ,n the .eft and right directions The direc 
tjon m which the disc tray 15 is drawn out can * ^ de 
signed according to the design of the Zo Z 

^SS^T' a ' ,hOU9h ' n the emb ^-" 
me discs 12 are p.led up vertically, the present inven- 

f «*» **> change' in which the 
uiscs are arranged horizontally 

^ de scribed ab °ve. the auto disc changer ac 
cording to the present invention, is comprised of a 

dis« SL meanS (StOCker) f ° rstori "9 

axisT T! ^ P ° Siti0ned ° n the f ^ ^is (A 

axis), a disc removing and loading means (disc trav) 

for removing discs from and .oading disi „to ^ 

M ^ 3 disc p,a y inQ mea "s (Player) for 
Playing the disc, and a disc carnage means (Jrnage 

oZnn ; em ° Vin9 and '° adin 9 mea "s. and the 

Playing means. The disc carriage means is attach^ 

aTeaoleT? ^ ^ * a ^> which ^ 

Z an* ^ d,SCS,0red in t^discremov- 
mg and loadmg means is positioned with its center on 

inclosed T^ r ^ T OVin9 and ' 0adin 9 »-« 
Inw ,h w C StDred in the disc ^"age means 

tioned a r ^ diSC P |a y'"9 -eans are pos! 

t-oned axially with their centers on the second axis 

Smp7er 7, T ^ « the unit it 

s<mpler. the umt can be built smaller and less exoen- 
S .ve.y. and the playback operation is more stable 

cordr n ato e t S h Cnbed ab ° Ve ' a " aut0 disc danger ac- 
cording to the present invention is comprised of a disc 

S 9 Z ans (stocker) for storin 9 a o5 

discs, a disc removing and loading means (disc trav) 
for removrng and loading the disc from and fntoThe 
auto d^c change, a disc playing means (playert for 

melns tS" 9 ' ^ * a " d Uom the disc storage 
means, the d.sc removing and loading means, and the 

t T s 9 r an ,\ The initia,iZin9 sC 

=r 9 ir sc to and f - - di ~ 

Accordingly, because it is not necessary to re- 
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peat the detection of the position of the disc carriage 
means, it is possible to decrease the number of parts, 
to make the control simple, and to lower costs. 

As described above, an auto disc changer ac- 
cording to the present invention, is comprised of a 
disc storage means (stocker) for storing a number of 
discs with their centers positioned on the first axis (A 
axis) a disc removing and loading means (disc tray) 
for removing said discs from and loading said discs 
into the auto disc changer, a disc playing means (play- 
er) for playing back the disc, and a disc carriage 
means (carriage) for transferring the disc to and from 
the disc storage means, the disc removing and load- 
ing means, and the playing means. The reference 
position for the disc carriage means is set at some 
position within the range through which the dsc car- 
riage means passes in each operation in which the 
disc carriage means moves. 

According to the present invention, because the 
position of the disc carriage means is adjusted with 
respect to the reference position every time the disc 
carriage means moves, the position of the carriage 14 
can be adjusted immediately if it deviates for some 
reason. Because it is unnecessary to move the d.sc 
carriage means outside of its normal range, time is 
saved , and the range over which the disc carnage 
moves is shortened, thereby allowing the un.t to be 

built smaller. 

As described above, an auto disc changer ac- 
cording to the present invention, is comprised of the 
disc playing means (player) for playing the disc, a d.sc 
removing and loading means (disc tray) for removing 
the discs from and loading the discs into the auto d.sc 
changer, and a disc carriage means (carnage) for 
transferring the disc to and from the disc remov.ng 
and loading means and the playing means. The auto 
disc changer is further comprised of a disc chucking 
means (disc chuck) for chucking the disc and a mov- 
ing means (moving mechanism) for moving the disc 
chucking means to a predetermined position of the 

disc carriage means. 

According to the present invention, because such 
auto disc changer 1 does not heed a roller which .s 
longer than the diameter of the disc 12. or a mecha- 
nism for moving the roller, in order to move the d.sc 
12. the construction is simpler and the un.t can be 

built smaller. 

As described above, an auto disc changer ac- 
cording to the present invention, is comprised of a 
disc storage means (stocker) for storing a number of 
discs a disc removing and loading means (disc tray) 
for removing the discs from and loading the discs into 
the auto disc changer, a disc playing means (player) 
for playing the disc, and a disc carriage means (car- 
riage) for transferring the disc to and from the disc 
storage means, the disc removing and loading 
means, and the playing means. In such auto disc 
changer, a disc holding means (disc regulator) holds 



the disc at a predetermined disc storage position of 
the disc removing and loading means. A retracting 
means (comprised of a pin and a guide plate) retracts 
the disc holding means when the disc removing -and 
5 loading means is opened. 

According to the present invention, because the 
disc is securely held at the storage position of the disc 
removing and loading means, it is possible to prevent 
the disc from rattling and accidentally sliding off when 

to the disc tray 15 is moving. 

As described above, an auto disc changer ac- 
cording to the present invention, is comprised of a 
disc storage means (stocker) for storing a plurality of 
discs (disc), a disc removing and loading means (d.sc 

, 5 tray) for removing the discs from and loading the 
discs into the auto disc changer, a disc playing 
means(player) for playing the disc, and a disc car- 
riage means (carriage) for transferring the disc to and 
from the disc storage means, the disc remov.ng and 

20 loading means, and the playing means. In such auto 
disc changer, a stopper means (stopper) posrt.oned 
on the disc removing and loading means on the s.de 
of the disc carriage means, regulates the movement 
of the disc. A stopper retracting means retracts the 

25 stopper means when the disc removing and loading 

means is closed. 

According to the present invent.on, because the 
stopper means is closed unless the disc removing and 
loading means is closed, the stopper means will not 

30 open when pressed by the disc, thereby prevent.ng 
the disc from accidentally fall.ng off. 

It will be obvious to those hav.ng sk.ll in the art 
that many changes may be made in the above- 
described details of the preferred embodiment of the 

35 present invention. The range of the present '"vention 
therefore, should be determined by the. following 
claims. 



40 Claims 

1 An auto disc changer comprising: 

disc storage means for storing a plurality 
of discs, the center of said discs being positioned 

axially on a first axis; 

disc removing and loading means for re- 
moving said discs from and loading said discs 
into said auto disc changer; 

disc playing means for playing said disc; 
disc carriage means for transferring said 
disc to and from said disc storage means, said 
disc removing and loading means, and said play- 

inq means; , , 

said disc carriage means attached mov- 
ably along a second axis which is parallel to sad 

first axis; . 

said disc stored in said disc removing and 
loading means with the center of said disc posi- 
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toned ax.ally on said first axis when said disc re- 
moving and loading means closes; and 

sa.d disc stored in said disc carriaae 
means and said disc set on said discXlno 

■any on said second axis. 
2- An auto disc changer comprising- 

of discs' St0ra9e mea " S f ° r St0nn9 3 plura,itv 

—disc-removing-and-loact ing means for re- 

mov (ng ^said discs from and loading sa d d set 
into said auto disc changer; 

disc playing means for playing said disc- 
disc to and ^o na9e T a " S f ° r tra " sf erring said 
dLc rl m o" Sa ' d d,SC Storaae me ^ns said 

said disc carriage means for which an in. 

s ~ se at a position where said 

carnage means transfers said disc to and from 
sard d,sc removing and loading means 
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6. 



7. 



10 



15 



20 



The auto disc changer in accordance with claim 
3 a wherem said reference position for said di T 

.n^hzmg pos.t.on and a standby position forsaid 
disc carnage means. 

An auto disc changer comprising. 

disc playing means for playing a disc- 

disc removing and loading means for re 

mov,n 9 said-discs-from-ah-d-l oading said 1° 
into said auto disc changer; 

disc carriage means for transferring said 
disc to and from said disc removing and load.na 
means and said playing means- 9 

disc; anT ChUCkin9 ^ Chuckin 9 said 

moving means for moving said disc chuck- 
ing means to a predetermined position of sat 
disc carnage means. 



8. 



3. 



4. 



An auto disc changer comprising- 

of discs?' stora9e means forstonn9 a plura,it y 

disc removing and loading means for re 
mov.ng said discs from and loading satd 1" 
into said auto disc changer; 

disc playing means for playing said disc- 
disc carriage means for transferring said 
dtcrlo nd fr0 "7 a, ' d dfSC St0ra9e mea " 9 said 

%~°r ,oadin9 mea - and Said p-av- 

m«= 3 reference P° siti °n for said disc carriaoe 
means, positioned within a nn n . „r ,age 
through which sai n w 9 mov ement 

pass In ZT L C ° ama9e mea ns must 

zi::zi mode in which said disc 



The auto disc changer in accordance with claim 
ts posTo^l'n T remOWn9 a " d toad ** -a - 
and said disc storage means, and said reference 
posrtion ,s set at a position where said Sc ^ 

transferred to and from a disc area of said disc re- 
moving and loading means. 
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9. 



30 



35 



40 



45 



1 1* ■ diS ° Changer in accordance with claim 
3 wherein a disc setting portion of said disc play 

i° 9 meaner ^ ™ '-d- 

mg ( means and sa.d reference position is set at a 

position where said disc is transferred to a „d 
Lg mean" * d ' SC ™>** and lo^ 



50 



55 
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The auto disc changer in accordance with claim 
7. wherein said moving means comprises 

disc hofd^ n^^' 3 "" 9 3 ^ 

meansfand' ** tranSfemn9 Said d ' SC «*«*■"» 
driving means for driving said belt 

The auto disc changer in accordance with claim 

saTZ?: r d d ' SC ChUCkin9 means 

d o h y 9 C ° ntaCt With a front ^ge of 
said guide means. 



10. An auto disc changer comprising- 

of d,scs disc storage means for storin9 a p |uralit y 

disc removing and loading means for re- 
moving said discs from and loading said Zscs 
into said auto disc changer; 

disc playing means for playing said disc- 
disc tot S nd^ rria9e . meanS f ° r transfe '™g said 
disc to and from sa.d disc storage means said 

disc removing and loading means, and said'ptay 
mg means; 3 

* nra n d ! S ° h ° ldin9 means for h0,di "9 said disc in 

remo^n w ? d St ° ra9e POsition of 
removing and loading means; and 

ho.di„ n retraCt ' n9 mea " S for retra cting said disc 
holding means when said disc removing and 
loading means is opened. 

11. An auto disc changer comprising: 

of discs? c storage means for slorin9 3 p,uralit y 

mrn ,- diS ° r emovir, 9 and 'oading means for re- 

ITST? ^ ^ and ,oadi "° «aid discs 
into said auto disc changer; 

disc playing means for playing said disc- 
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disc carriage means for transferring said 
disc to and from said disc storage means, said 
disc removing and loading means, and said play- 
ing means; 

stopper means positioned on said disc re- 5 
moving and loading means on the side of said 
disc carriage means, for regulating the move- 
ment of said disc; and 

stopper retracting means for retracting 
said stopper means when said disc removing and 10 
loading means is closed. 
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(54) Auto disc changer 

(57) In an auto disc changer (1) according to the 
present invention, discs stored in the stocker (13) and 
in a closed disc tray are positioned with their centers on 
an A axis. The discs stored in the carriage (14) and 
placed on a turntable of a player (1 6) are positioned with 
their centers on a B axis which is parallel to the A axis. 
The disc is clamped with a disc clamper inside the car- 
riage. Such construction can decrease the number of 
parts used, making control simpler Further, an initializ- 
ing position and a standby position for the carriage are 
set so as to make the height of the disc in the disc tray 
the same as the height of the disc in the carriage, so 
that the system can start up quickly. A reference position 
for the carriage is set within the range of movement 
through which the carriage must pass in every operation 
mode, and accordingly, the position of the carriage re- 
mains accurate. 
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. Claims 


«5 changer comprising a disc storage means 
ana a disc removing/ loading means coaxially 
positioned on a first axis A, and further 
comprising disc carriage means and disc 
playing means coaxially positioned on a 
second axis B 


2. 


Claims 


7-9: Autodisc changer comprising disc checking means 


3. 


Claims 


10-11; Autodisc changer comprising disc holding 

member for holding said disc in a predeter- 
mined position of said disc removing/ loadina 
means ^ 
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